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Abstract: 

A sensor system for a disk device using a floated head, comprising a head element 
floating over the data recording area of a rotary disk to write and read data, a first actuator 
moving the head element over the data storage area of the disk, and a second actuator held by 
the first actuator and holding the head element to precisely position the head element relative 
to the data storage area of the disk. A contact between the disk and the head element is 
detected by using a signal generated from the second actuator when the disk comes in contact 
with the head element during the operation of the disk. 
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(54) OlSt* PASSIM SI** SAiAJ^g 



*2«Eg 0|g§> LI±3§xlM SlfJ- (SAJAIiBOlO-. £13*! P*32| aiOIEPIBS^iOil CHS KM ^£tH 

ai aora.21 ?ia s& «*e soEiAm 01 *ie±»* ci^ssj aoia^ieisei oisai 

?\= HI15H^0ilOIE1 1! 01 Hll^tHIOIEIOII °|SH ZXmW SAJW.o]=±»S SHSIAI CI ±321 QI0IE1 
7|9!S«IH1 CHShOI gUYi £1*1 §§M tSSfe *H2S*!*0lOiaM SS^D. C|^3°l S^AIM 01 E|^35h 

si Eiwi s^*£g mad w 22!*oii 01 ei s^a irssi-^ t'si oisshai a s^g SAitiD. 

S3 



s s^s 0 |seh p^3gS|= *«A)A|±yj0| 31012, SSI, C|^3«£J-2! 71 SDH 

x-aon chskh aoiEisi 7igj si tm= ci^ssxiu s ai-s-^i chi simai, nroissaiAoioiHa 01 

□ ±39X|SA| A>7IC|^3§xl§ MIS ShOl flSfQ. P^HSSJ 7ISBES £0171 9|5R, ^31011^ «ll 
E2| ! E^OI M= gg 5H)CTH 21 H, 10™ OISPI- E|HA> oHl 21= SID. E*J- M 

aHD*IE I m 0lo|S 1312 SKDSiD. 01 UH^M D12I- S-s gfil §01 g-SS}J3 2iD. 

(1) Cl±3°l S^AICHI CHSJhSI Sfg £EH3 SUES* CJ±37h S^Ss 01, 33tg 3A1oHA| oIE 

m moiEtg^osva iiKiAi?)Ai ■ a^Mgsaw mm 2iD. 

(2) CI^32J UlS^AItHJ cfOEM E|^32| 0I2IM EIE|A|?|^ gSJSaS^SI X^IQ^3§S|?J 3?, s|| 
E7KP^3 ^(HJ 3 (HI QI^3§-x|(HI 2J&0I ^htrflTilAI Sf^AI 0)SX|# STCISffi, SJ-^f 2I&0I 

(3) ME^S5^olM7^ ichm oit^h eie= eis, □ ahs^is sgsFn sts fla^i^isi ^ehchiai mms. 

*Eh?JSWIMS 5)IE7h *&tm S!^ »2jSfe 3101 0\&Q. 

(4) S^2J □i32API(Hl °!01A) = , C|±3fi3°J £011 5A|5|-7I gEHDIEsKHS Efl^M 
= a7l7|SJ. flIEa t!«S| DM #D0IQg AhgSUl 2171 [IHSCHI, □ =g§E7h LmH, St!", sEh 
OlEShOlM EII^SSK Eli3°l 7iaXBa°J SSi SI35I7I SlfJ MgQI^MM 2f2|2| 5||E(HIA| tSSUl 
2171 [ID SOU, a^AlZKJI 1 711 EICH21D. 

(5) M^IIiXPf S7IIEIS SHE7F M^M *SStH SIS H|2| AISEH^g #EWS£3 3 2^ 
(Hl= §HEAi^5«i?2J dllEHXI^ S3 §01 gt«M SD. 

0IM5J SfllM EHaBAI S2HS¥E1 ChSllh ITS fljgJOl EICH 2321D. 
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£#£!- (1)21 «E£h CI±32J g^Oil l\\mW\ S|$H, DRi^i 315,856,8952:011 UEK±! bh2h B0| SUE 
-ftEKHQSI ^3 Oil STaiKW SXBffi, L\±B2] g*f £011 3IE2I- Q±BJt g^Sltg g^CHI 0| SfS 
iTCT S^HAi 3°fg ff«t>Es ti" 201 ^aTaSiD. 01 OlgMAI «E2|- tl±32| g^g g 

am aw a axi 7vs ami Ahg&in a^ sewiqsj sss aoi 1.2™, ^ ^oi 0.3 

mm £ DH° sm, -SS.N3I £171 EfflSOfl grS^7J2J SWh CHHOEfe SBI7I- aO. EE© 
H5, 777,8153:011^ XK7WttS3- SflE (MRME) 2J AWQh£n]E|E| OlgSfe UEHH73 2i 

XIEh gXim= 2£ MR^W2j ^^^iOIH, 3 Ixm OluHDIQ. 3 IKS01I fl!A|£AI 0|»W 

4= 24= ^§21 3^01 ^H, c£5> ^BhOIQICHI aOUi21 MR±» 012121 "gOI P^HSI- S^SSg 
gXIlT ^ aCEfe SWl^l- SiQ. 

(2) 0fl CH^BAi, g7[|7|#5)H2 Vol. 17-55, gEISJs: 991 69634011 A| & , 7M*E 45A11 ¥7ffi1A| 2I&H 3 

ja*m» oi-n axish ahss jsai^ sssi-^i eioiai a^hei^s oioisa 

(3) 011 CHoHAi^, £^tl DR^&I H 5, 777, 81 55:011 SiCHAISI XPISIMa (MRSOE) 2| AlSO^al 
£1 El Olgsra, £B ^21 fe'^PPIOBAISJ SaSthOIEl ^> a^ 7fe£^ SIXIEh. (1) 
2| g-OI MR^TJ 0121 21 *?eol Q±32l- 2^*»M 3^011 3*1 V * SHE!™ SiCK 

(4) 011 CHtHAi^, JP-A-9-259401M UEKS BOI »?IHE2| XPia%3Hi Olguh^ 5 

oi an ah ggSE7> ^qefs sm?i aa. eej jp-a-io-27342oii= a^i^^ssf she (mrhie) 21 

AlB-O^KIEIfll S^g OI^HAI SEHDIESIOIMg =Sm= ^SOI UEHH79 HXIEL" Wfcfe»2| ^01 

(5) 011 CHoH Ai^, DR«ft| 005, 7503:011 LJQH! HfEf HOI, SiE A1±S£2| ^ Eg Oil Sfflg 

& ai^e«^2j him- sag 3±iAisan t!osi~ omiacH^h aa. 3eill eeh "a^siss 
^13 booth an, szrsi soiiai a nig moi^ 201 oigoe^ smji aa. 

oign mum zm b ^shj ^aiai^^^, qioiei ^ tis^i ci^H2h 01 n± 

32J LilOlEi 5lB32|M-ai$IAI *6»tOI HOIE12I E^ 5^1 tS^fe aHEiXffiK 01 alEi^f 
£91 EI^HBI LilOlEi £011 0|^AI3?I= nm MOIEiU, 01 Xfll^^OilOIEICHI 21SH ^AIHII- = 

AIM, fe^l fllE^nS U^HEJ LiOlEi ^I^S^Oil CH^hOI ^lx|^§# tSofe 312°^^ 

NoiEish &y\ a^B2j s^aioii oi Q+ast t\\B±7im ^mum aioi ^i2^*o« oi ei s^Ei a^m^ 

dsi Olg^HAi El SXIo^ ^E»-m 5°^Q. 

£#ti- SBISS. ^1 SEsfe 5JSt.H SAI^ P^HSxl LH^OII ^ 201) ^12luhll a 

LK EL^QIL ^01^ ^0-^AI DK)l3gSH*0IIOIE1 (2e ^OIIOlEi) 2J g£^l tS^H 

AIH aCK WiM ^H^cniAl Z^^l S"AI roiaiEgMAj 1999^ 9^ 2: 44-45BI0I AIOII^, Gfl^ 
X\ ^21 DKIIHSeil^OflOlEi^ ^HEIOI aEF. §EH0fl^ EH^^2j XPIP^a&flOII DI-OIHS^^OIIOI 
E17h -STJSaEKQ Otl£E|H aEK ^EH Df-OI3^^^01IO|E1^ 2j°TM S^olAI ^IIE^AFM Dl^^^u^l 
^I^H AFS.EI7J.Eh □ f-013^ en^CHlOlEi^ a^OHUXia- ^IflOHUTaOil CH^HA121 ^^2J B&5ISAI H&EI 

owes, s^ioiiuTaEi-^iTiioiiuxn Bsaraoi ^^ai aEinoi #^ §21 a&oi ^mxi 

3 □FOI3^°-«^0il0IE1^^E1 SSTOI ^uWI R^Lil □HDIH^^^OIIOIEiM ^ m^&M 

(DISV 4= a^ii eiq. 

^ui □miHs^^oiioiEi^h srs^xs ^^Eioi a^ s&smidi ^q. Ett 01 ta= p^hs 
a^ili-^iesai-^ioiie ach ^ ^ h s^, □foih^°-h^(hioiem ^lE^Afsj ni^^^oii kmm 

xi %m mm sAisjss se^ #s saisai oiswa, ^1 (i)~(5)si wi m^mzm m= 201 

£A^CT^, B ^SOil 2JuO, SEH21 37ia^E&01l^ M?H2! ^IIE2J D|^|t:I3§M ^ DFOIHS 
°H*0liOI&ie SAI^ei #^^Ai^A1 Olg^S^, AH^^ ¥^ohA| Sffl OH^ &E7I- ^>il P^ 

HEI- ^IE^Xh2] S^S ^Xm 4 aD. Ol^Oil ej^H, P^HBJ g^AIOfl 0iE!^2J ^ £EH 
g trilEEh P^37f S^maPEFE, 32i 3AIoHA1 all EM 010|E1S^SS¥E1 EIKIAI?1A1 2^§gS 

eioii arass*i, aoiasi ^st oi-^ s era caoiEisi *i832! Emm oiaoii ^ aa. 

g &-S01I 2|eh3, X1I2^01IO|E1^, S1IE A1^?!i^2J ^Eg £011 HHxIEICH a~ 201 d^^je^K 

& ^3011 MEhaoWIM2j gAi-^gs, £#tf¥£«IEM OlStl P^3§xll iSAIAI^g 

1 0|§oHA1 P±B2J g^A|2J §£113^1 X-fllSl^^ P^H2J MOISA1 OI P^B 

El- ^lE^X^h [IB01I Xil2°-i|^0flO|Ei^^E1 ^2 [HI 2J^H 3 2AimH, H U«2J 

P±H2J SIS^M ai2tlS4S DIE1 P^32J «IEi73-2| ¥£^0|2J 3SICHI 71 

£*KW, lltia^EI- 32SI242J »S^E1 £^l ^IE4:Ah21 MEhSuhOIMM ^gtiCh 

□IE}- g-OI SS ^2| &S£EH2J P^3§x|2| SHE ME^olOIMM ^2 ^ aP. 

S ^SOil 3A|A1^@!01I aOIAI^ ^ilE-irXfe £71 P^H2| H|§^AI0|| BII^^OHOIEIOfl 2J^H 

p^H2j as^^Ei a man, ai^^onoiEion &iei?ixi^^ei ci±3&shs2i 

«E-k»2J ?HAl3h7l SOIL SSfflSFOI 2»| ?;il2^4CHI0IEi7h ^ufe dil OlStlAL OI 

OI201I EJthS, ^IE7h P^H ^9uh7l 301 Q£33XI0I HSOI 7^HA!AI ST^AI CHSAI# 2AI 

«ai, E«f a boi as sn<r ^ ao. 

S SS2J {liAIAl^ij^, S0E^^2J ^£AI01I £71 «|22ij*CHIO|E1S^E1 ^SEfe ^?I£2J ai 
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SI 01 XII 2^*011 0IE1 Oil °l?m°2.JH. £71 M£±mY HI 2^ ^(Hl 01 El AI-OICHI gSIAI USSfe SS§ 
£iUI?l = 43a a^ShS 201 W&SiSHll. 

0121- ifOI 519, c SiH?i StS SHI BS 5)| E. A|£SdS| SEgOII CHSHA1E, SB II ¥7H5l 

XI 3H2 AliSdSJ blMOIAI^ XIS-AII* * SID. 

b aAiAi^ss- bs-(sms) aimekheisxim ^ai&m, 01 bb AiaEK>iEH3*i=, pi32i 

g^AIOfl 21CHAH 01 P±32H5||E±A>7|- g^tSs UHM HI 22^011 01 El S^EI dSi OlStlAI. 

3 g^g 2t;isi= 4= Em assi-= 3oi uufsis+a. 

0121 ^01 *ra. BB A|SE10IE1£xl2| 7ISS°I 5||E2j ^££EH1 *!# HUEW * 212, CHEJ7F2J 
aSM 2tfH ¥££EH01I 0l£0l S^S 7lgg2J t|E« iiLB*F£ §21 CH^m ^Al 9W * 21 

a. 

s m g o| AflAIAIigs 35 A|ME|-0IE1S-XI§ ^? HIS 13, 01 BB A1SEh0IEHS*l=, SHE±X12J ¥£ 
AIOII £71 HI2?iJ#CHI0IE1S¥E1 g-45.5h= t!£21 2}S1£2J £!2§ 01 J|| 2<sj #011 OlEfOII 2.17^:2 5 AH, £ 
71 fl|EA»a- KB2°-!!^0||G|E1 AhOltHI 3*|AI BTaSfe SSI £iHAI?l = 4= El SSolS 201 HF&Stt 
CK 

□1^ 1T0I tm, BB AISEHDIMa *SU" [fflSj S||E Al^SdSI bH-BSSra SSSW. AIM 

22:21 7IS2EM Ml * 21Q. 

B WS2J £"A1AI Ag>°, 5)|E2A|-S*IS ^HISIS, 01 fllEgAHW^, P^32| g^AlOB 01 P^321 
SHE£»71 S**Sg EtttOfl H 2^011 01 EiS^EH S"45§h= iJSM OlgoHAI, 3 g±g aTO-ol— 4E^ 
SS^= 201 UH^olQ. 

012* IT0I SIS, 2A1g PiSOB M7|g 271011 2§S»A| ( III2AraiE2| ££s OTIfttat gAIWI 

2A12I tiag* ttgfT 4 SICK 

B ^ h S2J £0A1A|±gs, C|>:3SA|-§-x|g ^H|S13, 01 P±33A|-S-jid = , D:i32| =5fA|(HI 01 Pi 
321 5||E£A17I- UH CHI JIIZ^OIIOIEIS^Ei UgSfe OlgSBAI, 3 gsj# 2AISI-S 4= 

Be SSoln 201 UHf^oCh. 01 2M§*=. Pi32| £l24=M H»AiaogjW p±32| gEHJIESI 
01 MM «5§7fe*l 201 dhS2jSH3. 

0121- gtll Sra. SAI-g sHEWI SteStt gXI Aj- EH e ^q,, ggjflAI, EI2A|-P:i32| ££m gfXI 
tttl gA|(HI 2AI-2] i> f £AliJ 4 2!2, E*h £71 P±32| 112)41 tfafAllj£g«|, P^3°J 

MEI-OIEShOIMM mm^ti^W, L\±B?\ gE|-0|ES|-0|EE|>:Eaf a.5El|.if;MM SFU°J SIIES E^A| 
2MW tSlT 4 2iP. 

E1§g ^ A| 01) 1 CHI H0IAI2I UIS^A|2J P^3§X|g UERH= 

E 2^ B S^SJ SAIMIKHI S0IAI2J S^A|2J PA3§-x|g U£H.H= ISE, 

E3=E 20)1 SiCH A1HJ Al^Sd^ SfCHSElE, 

E4SE 3011 2101 A12J A-AE+SE, 

E 5^ E 351 Ali5L'i!21 g^l UEHH= ES, 

S 6? E 321 A|>;S!d2J SJ-CHStfSI fe^s UEHJ1= ES. 

E 7£ a ^!AI01I20II 7li*f MEISSIOIS =§Sxl01l 2101A12J &flE°1 gE13S*0IM2| =§011 CH 

*« UEKH^ E3, 

E 6? E 721 *§S*I01I =§1215) flOllfi UEHH= EE1. 

E 9^ «X|S| Q±BM 21 01 A| 21 SIIE21 Y££EH= UEKH= ES, 

E 10S E 92| £EH0fl 2J01A12J £j-giW2| #^CHil UEHH = ES, 

E 11= ^fl|7|7l(HI 2101AI2I S11E2I ^^OIM ^©*7I 2E, 

E 12^ B ^AlCfllSOIl 2101AI2J £|&2| S*fg ggSI-71 S|*> E^E5E, 

E 13S B ITg2| ^'AlOlHg gS§|-7l 2\t! AI^S!d2t SKHAUIE, 

E 14= E 132| A1iS«d2| 1 HIMOIXI^ ggS17| flE, 

E 15- B ITS 2| ^AI01I5 S! 61 ^S§17| &5 A|SEfOIE|2| ggs, 

E 16S B ^S2| ^AI01I7§ ^3^71 SltT SBE2A17I21 1SE, 

E 17# B ^32| ^AlCflia a 91 SSSh7l 9|*J- P^32A17|2J SE1E0IQ. 

OISHHI, B ^22J ^AIOIKHI CHSHAI, 0K)I3£°-!!4CHI0IE1M Itim »7IP^3EEPI Mfi 0115 

uhffl ^g*H3. 

(SAIOfll) 
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E IS, £ W32| fe'AIWISA12J »7ICI±aSS2| H|g^A|2] gSEOIQ. Ol P^Hgxl^ 

Ui±(1), Cl±3(2), 5H*0HO|E1(3)S ^HltlO. E|^H(2)= ^SMSEi (4) CHI 2|fl| ^B^\0\ 1I2SJP. 
e!|^CH|0|Ei(3)°j BfEHH A|±3!2(S)0| S*|£|3, /d^9£(5)2| fi!EW(11)= S3 =(7) ^°JQ. § 
^ h A|0il^ °^^QflOIE1(3)^ IEIS!sK8.)2J 5l2oHI, (9) HI- 2!*0||O|EiaS(1.0)2| SX^S! "SS 

^SWI 2]*H 7§0| flflSD. sq*MQIEta8l(10)S, 3M(9)lHm SSagHHS 01 as 

3^EE1~ 2|*0||O|E1(3)S fiSAISAI fl|E±*K6)t P^H(2) #2| Sofe SIXIOII WMSSftth 

13,14^ afflAi^BQin, ai^^j sworn an a±<i)oi ngaoi aa. of a 

MAI±B(13,14)S, °-^01|01P(3)2| flSHWSI- EHN gxlEIOI 0| ^^OflOIEI (3)21 flflMf 
SAIM, §§A|2J S^^g 7ls§ ^SQ. 

E 2~, At7IP^HEB|€IM §SfA|2| S3EM UEhtfEK 01 E 2011 UEKS S^AIOfl 21CHAf2| A) 

±H£-(5)2| Tig Oil CHoHAi SS&D. E 3g A|±?!!2(5)2J ^CHSSEOID. Et!" E 4= E 3CHJ 24QIAI 
2J A-AS3E0ID. ^ 3= CHI 01 El (3)2] g^g ^gSfe S"(20)HF SEH(23)S 2r3±*K21,22)l» StJEI 
01, DK)iaga|*(HI0IE1S ^SmU SICK E 4CHI aCHAI^, El^3(2)7|- SAICHI UEHH73 a Eh 3EIH 

oi sra^w2i,-22)Ms aia^(24)3f 322^(25)01 swaoi an, ws grssw 312^(24)011 
37^11, Masrg 322^(25)011 eiwra. e bchj uei^ um itol 2fs±»(2i)= ^wa, gra 

i».(22)= 2§t!-EK 0I5CHI 2]tH SEg(23) S! WE±*K6)£ E 52] BStfBS S 
22m 312^(24)011 ?}?mil, gPSST* 322^(25)011 37hm3, gra±»(21)= £!§^m, 
gf2-£AK22)^ 4^tf°g, 3EB!(23) S! aEi»(6)fe E 52h CS«£S 0I5M U 

EKS 501 E 601 Ch 

0|2h STDI □HDiaS^*QII0IE1SA|2| Sra±XK21, 22)2| BEH-21 E 2H LhEh^ C|±aS»2| g 

^AIIHI 0|g2J ^2 £AK21, 22)011 agJS 37^HAL SSaBSEIS^SS ^SW $ SJ= E|^a2] gfg 
BJtf2| 7ISJM E 42| a^E^01IA12] S»B©S, aEi»(6)l ^§AI7I = 5 CHI a Eh 

aaa. e 4oi UEi-yi uh2h soi ^ie^ak6)^ p^H(2) ^chi ¥«tni as lutHi oi9^2i sei^s 

SE£XK6)£I- a^a(2)7|- 3 #3011 2JoH ^IE^AF(6)7|- 2^HI, 3 2^ ^E^j(23)S 

«3U«/* as^»(21. 22)011 2e«2D. 3EHA1, »7ILI^aSfl2J 3Qi5l^ SSiW(21,22)S^E12| 

auEtam a^s, aE^wja ei^h(2)2j s^g ^mui, ^iem dioieis^h^^ei s 

alAlglF gAIOil 2^M^E1(HI OI^M ^1 ^ aEh. OjTIAI, LilOIEi^J ^BJ CH^j# gA| 

AI?IS, ^ilEHEHAI §011 °J^H LHOIEiM bHBI^ §2] MUM 013 (HI ^ aCh 

(«A|0|2) 

Cl-e, B a-goj flAI-01201 CHoH Ai , E 7 LHAI E 9M OlgtHAI ^S^Eh 

E 7^ MEhSoHDIM g*| OH 2J^|j §1|E^AK6)2J ME^ofOIMM m^tt^ UEKHS a Eh. 01 

E 7011 a QUI, 6^ 4'32| A^|E|^HS-^|2J 5S01I AFSSI-S ^E^Ah 31^ #EHju|€|M ^gg ^Eh 

^Ei^aoio. gzra^roiM #§S2] eE^ci^aoi)^, n 5301 dh^ mmm eioi aa. qitiai 

^2 E|^H(31)2J tl2^>M Stj-AI^ISAI fl|E4:AK6)2| *S"*OH ^§5hH, E 8011 UEF 

!d! tf^ 3EH = M ^gtKlh 

EFs 01 ^IE^AK6)M AIXISI »?IC|iasaM » SH, g^A|2J g^t|24:E^ ^AI2!Q. 3 
^■EHS U-EHHa a^ 501 E 901 EK E 9EHI SOIAI, 6^ E 7011 aOIAI *^*0IS «3tt ME^AK 2 
& fla7l7|2| AhTIE|^H2J UEHJIJ2 aEh. 01 MM?\7\^ 7H\Q±H2\ 13(2)2, E 72J MEF 

SeWIM #gg2J 3E^E|^3(31)2J S3 CHI HloH Sm%m BmtW\ BEK 2a^ 3 B7I0ID. 01 ^EH 
CHI Ai S24:AK2K22)2J SE, ^|E^Ah(6)^ EI^H(2)2| 53^ PTISEh 5 ^ ^A^ ra 

a^H^ an, kOI^EII^S E!Eh Ol 4 h EH s E 10CHI UEl-tfQK E 10011 aOIAI g^^ °*&± 

Ah2J ^3T|7|2J E|^3(2)2] fl2^>l XAISfQ. ^Hl oF3 E 9011 aCH 

AI2J ^||E^AK6)2J ^^OITh W0I-AI7I AI^oFH, 1^ E|^H(2)2J 532J ST|(2a)01l g^ohE^ 

&d. n iu2j a^a°j tis^M ^ef. oi ti2^D2j a-gs, ci±b(2)bj ti2^>M ^#eai as 
^XK2i # 22)2i m^m euEiffl-sg« sai^ ^ aa. aaa e ion uEm h^f boi 

3Sifc»(21, 22)2| ■qo| hiOI^&y^ SCI- ^5^1 Al^fe E£!M2J t(24^TF D0IEK 

ZIBIH £|<pOil 2 E 8CHIA1 3EH = ^^Ei t!2^D2h EQfl ^^SOI F£f- 6g 

015* LhEI-tf 501 E 110ia. fi SOD QS*H FM LH aoi SI 71 71 (HI aCHA|2J fl|E±KK6)2| 
□IS SD. S» E 82f E 10011 UEKii ^§011 aOIAI, $IIE^AK6)2j EI^B gfgo,^^ 

^37|7|2J P^a (2)01! A1^ ^^OIM m%% h 4 S7| Hfl^CHL gOI g^tl 

gE^P^a(31)M OIE^HAI MEhS3hO|E ^§71^ ^^01 CHI XIE^HAI, £371712] MEI-Sm 

OIMM §2J^fe S2J^3 ui-goi go^OICK B ^ h S2| SaS*K)IM2J SA^S^g^ E 7jU E 9011 
Al Ahgtfe ^IE^Ah(6)7F g^^FH, 71IEh7h H50I £37|7|(HI B30l*l& ^IE4rAK6)0|H, Eti" E 92J 
^g AIOU S!A| mm ^11 E Oil ^7^ IfiSOl £37171011 SStj" S"EHS tiS^DM ^ 4 a^E 

^g2| AjglSOl £P. 

(£A|0)|3) 

EhS, g ^S2J £A|0j|301l tHoHA) ASfiJO. §^1^9^! »7iE|^a§S^> Hlg^AIOII^. E 101 UEh 

a uhSF aroi «ie^tj(6)§ p^a(2)2j sshs^ei &ieiai?i ?s'2oi b&sjoiq. e 12s e ion 

aCHA|2|; UEHdjEK 01 #EHS H^MSSEIS^EI Oil 01 El 2J 7IS3^2J SgOl 23, °-H^cH) 

0|Ei(3)M E 2011 aOUi &A|fl|gf^PS tl2A|?)A1 ^|E^Ah(6)M 0±3(2)2| iE301l ^AlSD. Ol 

5# sas^Diaa t!CK nau, 01 uuou. a^s^Ei amei^hsxioii ch^hai ss §2j si&di si 

7h£IH a^3> ^ilE^AK6)7h P^B(2)2J 53011 ftMAI BT« ^^7F aP. ^uL E 12011 U 

EFtf Zgt?2| g§g □ gifQI 3EK 3 tU^Ofl aE^W6)2J 7H AHoh^l 2011 2I&0I SzrXI 

CHS AIM ^3§fe 501 Uffi^»Q. 
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E 12011 SCHAI il^^Ei ZB4J2I a^OI 7^1 £M ME£AK6)U 5ES(23)s gOISKHI 0I4 

B**m, n w^m n ass a-a±xK2i/22>ofl saw a, sra±*K2i,2zw aa« waco. cd-bi- 
ai, s-assrsi son bs±*k2i, 22)21 aihm auEiiswass, a-eoi s^ai ore as *rair^ 

2iP. "3^, SISSS* 2AI*!!m 3^= 3 2I@0| 4£E|7|J|:X| ^Si^t BXIV ^ °IP. 
(.4'A|0tl4) 

PS, B £!AI0fl40iI CHoHAL ESg OlgflAI ggtHlh 

E 13£, E 2011 LI-EhtH P^3§fl2| gDil 2AO|A|e| A1^H!if(5)2J »EHAkA|E0IO. P±3&«2] 
g^SCHI SOIAL AIMBSfe, ME:£AK6)7I- 0±3 712^011 §^ffl ~g^ES SIJ3IJE 
ElOil SSi ^QA1 S-(20)l ggSMI S30I3 3£IU Ol g£HH SCHAI 3g(9)S^E1 

«E±XK6)DK|2| AWIOil 7I7H32! £201 £Xm7l QSOI, Ai^CH^OI SEPOT SXII7I- 2i 

7te h Qiasja Ai^5|!2(5)2J It* HI§0|A|= §3010. E I3WI 01 SStfBII UEKSO. 01 § 

3SE^ SEg (23)01 §£^(40)1 mS.^ t\Q\ UIMCHAI^ SEOIO. E 1 3CK1 2ACHA|£ 

^ES (23)01 Lg*f£g HISOIAIII, J^gOl £15 £0^53, Ba±7j(21)7|- SO. 3E|3 

OS £2tfH] = SE.H (23)01 Life . effHSI Ml»*f£lS blMCHXIH, K*«OI *|3 £0^53, 

aa-fc»(22CT a sera, oi^e s.s-oi« bw«o. 01 sasEHoii stow aia^(24)a- 3923^(25) m 

0|2] aBM SUEW3, £ 142] ga (41)011 PEI-tf Bj-Eh g£ IHSaBOl SK^tjQ-. 01 3^aB2J ~ 
IEh>= E 132J Ai:62!£(5)2J SS^E^a g-Q, 

017IA1, Ek5(42)£S UEhyi UF2I- ITOI, 4^(41 )2|- fl-g ^Eh£5 ?|#0I 2jO| 2)7^0. 3 El 

3, Ba^AK21,22)7|- E 1 3BJ 5E«'(23)2J HIMOiSM ^MsE^ a^MAl, 01 §S2| OI^M 
O. 01 BSDL AiaCH^M Si ^ SJDEfe fi3W SO. 

(£A|0||5) 

[f§, S ^ k S2J £A|0j|5(HI CH-flAI, E 151 OISMAI SSSIO. ^a 9S AIMEHDIEIOil IWMM Sat* 
O, E 15£ Be AiaEH)ia2| 3B|fl UEKH^ SSEOIQ. °^ AF7IQI^HC50)M, E.3011 LEHJin 

as AiMaoiEi2j a-Ei««oi ng^i-oi aaAigiQ. 51s eei^mbj aasaoiD. t.^ 

?flE^AK52)^, SEgj(53)M WoH S(54)2| aEKHI HgEIH, □^3(50)2| SSM ttlJfl EICHA1 
□ ±3(50) ^SttCK AI±E0a(53)lHl^ E 3CHI LtEl\H 22h °fa±AK58,59)^h §xl 

£ioi aa. ^(54)21 urn. &° tia^(55)oii sseih, ^iie±ak52)^ tia^(55)M g^^^ moi ti 
^ h ^> siq. e*i aa^(55)tHi^ saaca §21 flaass*i(5B)7i- sieich an, oi^n'sin mb 

±XK52)m P^3(50) 6f2J ±§2j flflS SSWfTI ?IS1§ ?te^h>il EioiacK. 

0|2h a-QI t\\E±XKS2)7[ P±3(50) &Sg*P2J IgOil SS^hTil ^Al^! ^|E±AF(52)M Ahg 
MAI P±3(50) ^(Hl AiMM^l (57)01 71 BSD. 5HJ-2] A1MM5!|2| 7IB0I §SoF3, H-°!3Q(56)g Ah 
^HAi ^|E±AK52)M Dl^^i ^ ChE AIMM^l ^ 7IS^Q. 01^1 a^HAl 

Q^2J A1MM?»e Cl±3(50) ^Oil 7IB&Q. 0121- ^01 MAI AIMM^OI 7IBS P±3~, BE!" A1MEI- 
OlEI^^Ei DHILHAi »7IP£3S«01 » SfflS-O. 

Aiaei-OIEIS o|-P2J ME±AH52)^ Sr^ P±3(50)0fl A|SM 2 J1# 7I£]^7| [fflStHI, 0)371- 
21 §A| &s a^ ehs ¥ a». gQ|, ME±AK52)7f P±3(50)2h S^I-71 AI^F3, A|SM^# g#£g 
7IBSCT S^Q. Etf ^xltf XH P±3(50)M JH^HAI A1MEKDIM2J ^SI atS^hS. § 

Aia^eHoi 7ISEIAI ^ fsfy p^3p MiftB bHEl^ SQ. 

3ea, fe'Ai oiii on aoiAi^ e 4ou uem zmt s-ol e 15011 siehaisi me^ak 52)71- p±3(so) ^ 

0)1 ^StlH °im W Oil 0iS7F2J S2Jog ME^AK 52)21- P ±3 (50)71- S^uFS, 3 #^(HI 2JM ME 
±7^(52)71- a^ol-3, 3 a§S ^ES(53)# #2hMAi Ba^AK 58, 59)011 aoBaCK 01 [EH SOIL 
AIMM§82| «l01t|S7h Ba±AK58,59)2J ai^^ ELIEI^I-3 Si^S, ME±AF(52)2|- P±3(50)2| g = 
1 2X1^^0), 2^IS^EM 01 g"! 4 Si P. 3 El 3 AlSa^ 7IS^ ME2J soj o Sy CH 
^AlSra, g^e) AiSM^OI 7IBEIAI S§ gSgt P±3M gatll bHEl^ g2| AF3M Dl 
30il »«W ^ 2iP. 

AIM 6) 

aS, B & fc S2| ^ A! Ml BCHi CHMAj SStHIh A1SEF0IE1S 7ISS AIMM^S, E 20il UEKS A^7| 
□±3Sx|7|- g^SFS 4 h EH0|| SICHAI, ME±Ah(6)M 7IBM^ 4 h 0H S«*W ^lxl^g^F7| 7I5£ 
S EIS 20ID. CD-EW, Ol AIS'M^S, AISEIOIEiOil 2|M 7fe*t^ gglOfl 7m^ **EHS E 15 
CHI 2i01A12J P±3(50) 7IBEI-CH 2iM l'S7h KP-. 

□&H B3& AISEfOIEtOII 2iCHAi2| ME±AF(52)2J ?|xl^g^ 921313(56)5 tSMAI7l ttHSOIL 
Sa«(55)Sg^E1 ME^XK52)WA|2J AF0I2J flflaSSES S(54)DIU 5Eg 3 '(53)2j 71711^ ^Ofl 
2IM Sia*(55)SS*EI «E-fcXK52)UW2| AF0|2| ^OilAi ««| SAil^ 3.^, 

Aim 401 CHMAI E 130U1 flg*i- A1^S^(53)2| W HIMGHAI^ »BQ|0. 

3 BILK 01 S32| ggs, ^A|01|42h 310IHS, ^A|ffl|42F Ml^ h ^ 2^P. S3 HI 

SA|Df|4(H CHMAI E 14011 UEI-tf EIF2I- itOL AI^Sa(53)2j 1» HIMCHAI^ SSOB 2JM 

^a±AK58/59)0ii ^ofe aBm »aa ^ohe^ s^i 01^21 bs^xk58,59)oii 2i?mSs 

SEg (53)2J m HISCHTas S22J Ol^g 7^3- All 4= 2!P. 
(SAIffll?) 

OS, B ^ h S2J ^A|0||70|| EHoUAi, E 16S OlSoHAI §S*H3-. ?a aO E3A|-7IOfl EHoHAI flSttQ. 01 
7\M a ^5 El^ 2S ME2API^, □WIHS^^OflOIEIf ITffl^ MES SAF^fe ^OlEfe 20IO. 
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E 16S 0121- ITS S1IE2AK7|2| SE|g UEH-HS 8SE0IO. ^2 2AI-S D±3(7Q)« E^CHI DEHH 
XI 5||E3AF7|2| SEIWMOII agSKfl 5I3AI3D. 71£ SE|Si«2| HasSOID. thE 

ttE£7}(72)= £Eg(73)S gSHAI gj(74)01l 3gE|3, P±3(70)2j £12 CHI HEM P^3(70) ^CHI 
MES(73)01I = E 3CHI UEKfl 221- »S ^22j S3 ±7}(7S, 76)71- SflEIOI SID. 

ME±W(72)7F D±3(70) g£| SraS*f2| IS (HI SAIS 01 *|E£XK72)V A»*IAI D 

^3(70)2J £3011 HOI H S| 7ISXH4SQI &DE7I- S«®S" 6*»l-feXI7l- H±SBD. 017IA1 

EEh^ «E±»(72), £E&'(73), 2rs±*K7S,76)S ^SEI = ^§2! 310ID. 01 # Eil^MCHI S 
Hm SUES flEaAUlS^fl ID LH 01 73 G|±3aflO| » SOtSD. 

WE2AI-2IS oH_|-2J 2AFg P^3(70)M fllEM tm = Q)L &ef CH97I-2J g*| S« ^EH 

g ^ai. -on «|E±W72)7f 2AI-S P^3(70)2h SWPI AI^FS, SA^g P^HOil §201 £5 71 71 E 
o}2 MAI g#2! SIIE21 3AI-7I- OI^CHAIAI SCT SQ. 

nea- saioiiioii am/dsi e 401 dews 221- vol e i60j sioiaisi he^wk)^ d^3(?o) ^ 

(HI to§B StS UIOI, 01S7F2I fifflSS 01 ME^W72)» P^3(70)7I- S»H, 3 m^W °m 
^IE^AK?2)7h SS*Hl, 3 ^E£|(73)M B2IMAI Sf2^»(75, 76)011 SfllSCh 3EHAI ^IE2 

A^iej aioias^ as^n(75,76)2i a&m eueishi s^s, me^kktzw p^3(70)2j 

SAIoHAi, 2±MSSEWI 0I#§ SA! 4= SD. 

□ A| g (HI Ai , 5llE2AI€ a±3(70)2| ^2J Df^lS 6IAI*H, STS BBt!" MBM mtm 
bHEl£ e^J AK01 01 2011 4 S!D. 

(&AIWI8) 

DB, B iTSS! SAI0J801I CHoHAI. E ITS OlSfllAI ggtlQ. ?fl, uHJ2| 2A^ 31 E^ »g D^ 
H# 3A^7| Sltt P^32Ah7l01l CHoHAi flSt!D. E 17§ P^32AF7|2J SjEjl DEHLHS 
Q. ^ Cl^a(80)», EE! Oil UEKHAI D±a2AK7|2| EEi^lMHI aSSKfl fflSAIgiD. 81S S 
E1§fM2| tlSS^jOID. tim fl|E±73-(82)£ SES(83)g ^(84)0)1 HgEIH, 'D^3(80)2| 513 
(HI [ftEI-AI 01 P±3(80) 4tM ¥StJ-Q. SES(83)0il^, E 3011 UEHS 2121- ^i^oj 
Sra-fc»(85,8B)^ S»EIOI sia. 

OlEf- g-g ^^fHI 2jeFS, tHIE^Ah(82)7h P^3(80) fe^SI |§0|| g^mWI «D)L ^1 

E^AF(82)M AFSshOI □ ±3 (80)21 53011 .01 01 El'HI 7161X118-01 ttfl»H, BO|£i(B0)2| ^^0| g^°j 
XI CHBAI7I- EII^MSD. 01 EJI^MM P^3 3 ^13 CHI CHoHAi tS*!" EH^MOil D^3^ P^ 

P^32AF7|^ UhLh°J SAhg SUES 5^ p^3M 2Ah?h7| [HI SOIL CHE7F2J ^Xl 

^ gCHI SilE^AK82)7h P^3(80)2F S^o^7l Al^UhS, gAFg SJEM ^SOI 87|7|E 5hH «|A| 

□^3(80)21 2Ahs g^S IT ^ £1711 SQ. Etl", ^ftt P^3(80)M H^oHAi P^3 

2Ai-2j sts^a, mmt Q±B.m mtm lhei^ sd. 

HEID- 6' AIM 1WI CHoHAJSJ E 401 Al DEKS 2HI- STOI, E 17011 210IAI2I ME^»(B2)^ P^3(80) 
AhQji oi^ CI}1 Oil , OIE'7^ goio^ §||E^AK82)2h P^3(B0)7h S^hS, D. #3011 2|tH ^1 

E^AK82)7h EWotH, 3 SSS SEgj(83)g MISIAI STS^XK 85,86)011 atlSD. 

3EHA1 ^!ESAh7|2J aoiSS7|- Sfa^W(85,86)2| d2§ EUEBUl 2i^3, ME^»(82)2I- 
P^3(80)2J 2AIUHA1 s^MS^EiOU 0|£f§ 4^ 2iD. CM7IA1 P^32AFS ^IE2J 52 

^2J Ssrf!- CH^m ^'A|^h2, ^ Ml^]- P^3M »W! bHEl^ ^2J AH1# DI301I »73W 4^ SiCK 

(^AIM|9) 

DM, £ ETS2] ^A|0||901l [HSU Al SS^D. 01 AIH9SI &/d ^S*l- tfAIOIOOl CHSHA12J E 

172] SHh ao. 

tl^3SAF7|01l^ 3711 U^OjAI 27H2J 71^01 SID. M EK) I E& 1-0 1 S 3 ^ M Eh aSEH^MOIEK SSE1I^ 
M^, ^AI0tl801IAI £g£t Hl-EF ^01 P^321 7|^XH82J mgm M\Bt[~ 20IQ. tTS SEFOIEtlOlM 
EII^Mzr, D^aigsi M7I2J ^OIM Zmtrz 51013, m= SSEO^MgSe DS 2!^|EM AFg 

□ HI SID. 01 SgSIIE^, VUW MS JP-A-4-1 78920011 UEHJISI ^ BOL SEK3|E*H3|MEil|iM 
2J S1IE2J S-^MOfl ^S^XhM §S^j2g S-xlth 201 D. 

3E1U g ^SOII 2|5F3, flA|0t20IAI SSti^ blfif BOL DFO|3S^^0||O|EiM ^Utl SIIE^ P>r3 
%mtVE SIAiSAlE ^ Sl^H^, E 11011 SiCHAi f|3^CE^E1 ^fe^OIFM ^ 

2^ ^ B-a^S BEKJIEftlOIMB =g^- 4 SID. EKfAl E 17M UEHH= ^?«2J P^32Af7|g 
0|g5h3, afU2J SUES gE|-0|E5hO|ME1I^e2h MSEil^M2J gf^l t!if ^ S3, ^b|2J Z.^fl-71- 
7^h?il SD. 



m=?tt 1. ISSUES Olgt!" D^agflM iSAIAI^B^AI, 
QII0IE17|gS^i ^ tl2^ P^3; 

01 P^321 aiO|E17|gS^0« CHSBA1 ¥£>^K3 HOIEiSJ 7IS E^ E^S «»S SIIE^Xh; 
01 SIIE^AS ^71 C|±32| L1)0|E17|^S^ ^Oil 0ISAI?l= 3iiai*0|O|EI i 
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£71 CI±32J SSfAIM 01 CI±32hSIIE±AT7|- EM Wl H2°-lj^(HI0|E1S^E| @f«Sfe <M£1 01 



¥£3IE1 OlStt LI±33*H1 91 



1^1? if-^i^Lli 01 ^' X||2 -^ 0,|0IQ ^ sra±we! 3# ig°g m= ^£ihiem oisti- cu 

j^L%%aa^ms^^flSi!!ff fl,| 4,01 ""* ISI ™ se 

§^ 4. ¥£SIIEt OlStt CI^3§«S SEraSK>IE2| 2 ABYSSAL 
M\%m 7IMS ¥£S«E! OI«W CI±3£xlM flflt SSAIAI^gM OlgollAL 

□±a°i s^aisj mgmm^m xtitis^s sm, 

□IEI g§S CI ^3 2| SIS 4:21- SSE^TJSJ ¥££0|2| &7I1H 7|i 

B. ¥^5llHM 0|g*> CI ±35X1! Z\tt SA|A|±H£3AI. 
aolHPIBSai* 3>= C|±3; 

01 CI±32J Dl 01 EH 71 S3 S Of tHSHM ¥£*]■ £EK3 H0IEH2I 713 £E= t!oh= «E£»; 

01 S|E±7J§ £71 C|±3°l aO|EJ7|2|SSJ £0)1 0|gA|7IS: X| 1<S<^0)|OIE1 ; S 

01 aia^MOIEIOII SXIS1I- gAIWI, £71 S||E±XhM SXIolAI CIA32J IHIO|Ei7|e!g«01l CH^hCN 
gsjei- *H§fe Q29iAOI'QIE1S SSSE, 

SIIEiXfe £71 Cl±32| UlS^AfOt B19I40IOIEUN SJSH CI±3°J £3££¥E1 *l¥3 SEIEI3, E 

Sfe ¥£S«EM OlStl- Cl±3&x|g 9lt!- SAW^B. 
S^W 6. MS%m 2iO)A), «l22S^WI0IE17h 3-a±»e! 3!§ sgog Sfe ¥£«IEB OlStf CI ±3 

S^*J- 8. ¥£»IIEM OlSf Cl±3g*» 9JtH >*A|A|±8°£A|, 

aoi.Ei?iaasi« 5>= as*! ci^a; 

01 CI±32J Dl 01 El 71 as ^Wl CHShOI ¥£§1A| CflOIEISJ 7IS E= E^g $531-= *| = £W; 
01 = £71 CI ±3 2| aiO|E17|2!S°< AhQ,! 0|§A|?l= SI lO^OflOIEj ; 

01 aiai^OOOIEIOfl 2JoH SAIOfl, £71 SIIE±A>M SAIsBAI C|±32J OIOIE17|S!g^0fl CHoKDI 

sssfe ^g^s ¥£§«EiB oistj- □^asxie 9it!- *iiaiai±@!. 

g^tf 9. xgesioo 2101 ai. ^ii 2^i^tHioiEi^i^ grains! 211 SIS ¥£§IIEM oigti- CI ±3 

§xlM *OAiAI±g. 

10. qi.au- Err 9S.HHI 21CHAI, »l2aj*(HI0IE1^ fflE A|±»!!^°J SEg £0)1 UHxItlOl 2iS 22 
1 1325 ol= ¥£SIIE# 0|g*f Cl±3§x|# 9ltT SAIAI^g. 

g^tT 11. ^£tllEM OlSt!- CI±3SxlM ISAIAIiySSAI. &B<S?ffi) AiaEhOIEISxIM ^ 

uima, oi AiaaoiEigxis, 

tlS^! CI ±32) aiOIEj^lBSSIM CH^I-CH ¥£S«AI AIMgaa 7IS E-= *S§I= JIIEiAh; 

01 SIIEiAhB £71 CI ±3 21 aiOIE17I^SS £(H 0I§A|7|£ SJ I^^DfflOlEi ; 

^D^rof^H 1 ! 11 *!^^^ SHEiXIH SAI5HAH Cli32| 01 01 El 71 2? SS (HI CHShOI 
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g^tJ 12. 2-511 EM 01 PrbSgxIM fltf i!A|A|±B2SAI, BS AiSEKJIEI&xIM 

ol e» AiaemiEi&xis, 

si22 ci^3°i Qoiepieisetot cHsna *«*iai Aiagasj 7is e^ 5m i aiE:iA>; 

01 271 C|±32| Q|0|E17|2!S^ 20)1 OI5A|?|fe &19|*0|O|Ej; 

S*h£ 2§ Sfe ^2*11 EM Oimt!" L±3§XIM *»AIAI±S. 

SW 13. 4?g*IE« DISS* P±33£IM tf/dA|£B°£AL *l=2AhS*» ^tilSffi. 01 51 
EgA*5*|£, 

5122 P±32j □! 01 E17IS 3^0)1 EHSKH ^2tBAI AIMSS2J 7IS E= 3^9 tSS)= S1IE±»; 
01 ME.±X[m 271 P±32| QI0IP7I2IS3 2011 0ISA|?l = »|1 0 4^tHIOIE1; 

271 P±3°j S^AIOI 01 P±3£F6IIE±A>7> UK OH mm*M0\&2&& Bte!Sfe 01 

g*BAI^3 2*|5)= 4=Bg SSSfe 2M ^go^ 5fe ¥231 EM 01 P±3§X|§ 

14. "2"SII EM 01 g*i P±35xlM Sit* S/dAI±B°3/d; P^33AhSxlM ^HISK2, 01 
□ A32Ah&Xl£, 

P±32| aiO|E17|gS^0il LHSF01 ¥ 2t BAI AIS§S2| 71 S E^ EMIS tg&fe SIIEiAT; 
01 SIIEiAI-M 271 P±3°) aiQ|E17|9!S^ 20)1 0l§AI7l£r JD152!*(HIO|E); 

0| H|15ll^0)|O|E1(HI 2|*| SSSjU- SAIOi, 271 o)|E±W§ SAIsHAI P±3£| DIO|Ei7|2jg^0)l CH«KH 
gEjt!- £lxl3§g Ji2°4^0iOIEi; SI 



271 P±3°l g^AIOfl SiCHAI 01 Qi3a *|=±XW S^«SM mi Qfl JI2^*0)IO|EiSYE1 £! 
21 OISSHAI. 3 SAISfe £ 

^3SXIM *lt* S!A|A1±1. 



imw sAi§fe assKi =^&tt sm sh= ¥2s)iem omtt P 



g^tf 15. WII^OD SiCHAI, P±3£| IIS^M S£)AI?JE£AN P±3°J gEKJIESHDIMM ^ 
21= 2M I9£S Sfe ¥231 EM 0|g*f P±3§*IM tSAIAIigJ. 
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